The growth-associated protein GAP-43 (B-50) and the transcription factor C-Jun are involved in regeneration of the injured nervous system. In this study, we investigated the possibility of the induction of GAP-43 and C-Jun in axotomized neurons of Clarke's nucleus (CN) in adult rats, of which a large population undergoes degeneration several weeks after a low thoracic lateral funiculotomy of the spinal cord. In situ hybridization and immunohistochemistry revealed a transient up-regulation of GAP-43 mRNA, C-Jun protein, and its activated, phosphorylated form, peaking around 7 days after injury in preferentially large diameter CN-neurons ipsilateral and caudal to the lesion. Our results document that some populations of axotomized central nervous system neurons, similar to axotomized regenerating neurons of the peripheral nervous system, can up-regulate GAP-43 and C-Jun, even if they are destined to degenerate. This might reflect a transient regenerative capacity, which fails over time. 1999 Academic Press
INTRODUCTION
is widely acknowledged to play a key role in the regulation of axonal growth during development and regeneration. Regenerating neurons of the peripheral nervous system reexpress high levels of GAP-43 (Skene, 1989; Woolf et al., 1990; Linda et al., 1992) . It has been suggested that the absence of significant regeneration by intrinsic neurons of the central nervous system (CNS) is correlated with a failure to up-regulate GAP-43 (Skene, 1984) . However, it has been demonstrated that axotomized rubrospinal neurons display an increase of GAP-43 mRNA after lesion of the cervical spinal cord (Tetzlaff et al., 1991 (Tetzlaff et al., , 1994 . The ability of axotomized rubrospinal neurons to up-regulate GAP-43 might reflect a regenerative potential of CNS neurons. Axotomy-induced upregulation has also been shown for the transcription factor C-Jun within both intrinsic and extrinsic CNSneurons (Herdegen et al., 1991; Leah et al., 1991 Leah et al., , 1993 Haas et al., 1993; Jenkins et al., 1993; Schaden et al., 1994; Chong et al., 1996; Broude et al., 1997) . C-Jun expression has been correlated with both neuronal survival and death, reflecting a bipotential role (Mitchell and Tijian, 1989; Leah et al., 1991; Estus et al., 1994; Herzog and Morgan, 1996; Herdegen et al., 1997) . It is known that C-Jun recognizes a specific DNA sequence (activator protein-1 (AP-1)-binding site) of several genes, including GAP-43, possibly regulating their expression (Mitchell and Tjian, 1989; Herdegen et al., 1993) .
In the present study, we investigated the expression of GAP-43 and C-Jun in CN-neurons after a lateral funiculotomy of the spinal cord at TH 10 in adult rats. Axons from a large number of projection neurons of
